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influenced accordingly.   A summary of the figures obtained is as follows:


Trial
5th Nov.,
1920 
Trial
2ist Dec.,
1920 
Duration of trials (hours)    . .         . .        	 
12 
6 
Steam pressure at engine stop valve (Ib.) . . 
161-7 
161-5 
Superheat at engine stop valve (deg. F.)   .. 
IO 
34 
Average indicated horse-power 
260 
267 
Average pump horse-power 
241-49 
242-69 
Over-all mechanical efficiency, engines and pumps (per cent) 
92-6 
90-9 
Total steam used per hour (Ib.) 
2888 
2743 
Steam used per indicated horse-power hour (Ib.) 
II'I 
10-3 
Steam used per pump horse-power hour (Ib.) 
11-96 
11-32 
Or, allowing 5 per cent for loss of power by slip (Ib.) 
12-56 
11-89 
Equivalent duty per 1000 Ib. of steam (million ft.-lb.)    . . 
*57 
1 66 
The leading particulars of the unit are given in Table I.
Generally speaking, on this class of engine, whether used for raising water
from wells or for forcing water already at the surface, i horse-power in
water lifted can be obtained for an expenditure of n to 12 Ib. of steam per
hour.
A general-arrangement drawing of the pumping engine showing the
auxiliary plant is given in fig. 22.
A very large American pumping engine of the crank and fly-wheel type
is shown in fig. 23. This equipment is capable of pumping 25 million
imperial gallons per twenty-four hours, and was built to the order of the
Louisville Water Company, Louisville, Kentucky, United States, by the
Allis-Chalmers Manufacturing Company, Milwaukee, United States.
American waterworks pumping engines are frequently of much larger
sizes than those built in this country, for two reasons: (i) a larger allowance
of water per head of population is generally required, and (2) the practice
of scattering small pumping units throughout populated areas is not followed
to the same degree as in this country. Larger pumping engines should
naturally give better economies proportionate to the water raised.
Non-rotative or Direct-acting Class.—Single-cylinder direct-acting steam
pumps use steam too extravagantly to suit waterworks requirements, and
the compound forms are generally too wasteful for anything but very small
plants. Direct-acting forms are now generally of the triple-expansion type
arranged either horizontally or vertically. To use steam economically it
must be used expansively, which entails a varying pressure on the steam
piston. The pressure on the water plunger, however, is constant throughout
the stroke, therefore some method of equalizing the work done by the
steam throughout the stroke is necessary. Quite a number of ways of doing
this have Keen actually put in service, the best-known of which is the Wor-
thington device of oscillating compensating cylinders, which store power
during the initial pressure portion of the stroke, and give out power during

